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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obnacTh «ECTeCTBEHHO-HAy4yHbIE TIpEaMEThI»)  (lajee
COOTBETCTBEHHO — IpOrpamMma Mo XUMHH, XUMUS1) BKIIOYAET MOSCHUTEIbHYIO 3aIUCKY,
coJiep>kaHue O0y4YeHUs, TUTAaHUPYEMbIE pe3yJIbTaThl OCBOCHHUSI MPOrpaMMbl IO XUMUH,
IUIAaHUPYEMBbIE pe3yIbTaThl, TEMATUYECKOE TIJIaHUPOBAHHKE.

[TosicHuTenpbHAsA 3amucKa OTpa)kaeT oOIIMe IeNM W 33Ja4d U3YYCHUS XUMUH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOy4YarolIMMUCH,
MECTO B CTPYKType y4yeOHOTo IUIaHa, a TakXke MOJIXOJbl K OTOOpY coep KaHusi,
K OIpEACIICHUIO ITUTAaHUPYEMBIX pe3yJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMUSL.

Conepxxanue OOydeHHS PACKPBIBAET COJEpP)KATENbHbIE JIMHUHM, KOTOpPHIE
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe€ Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh MEpUOj OOYy4YeHHUsT Ha YpOBHE
CpelHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIC TOCTHXKEHHS O0ydarollerocs
3a KaXKJIbIi TOJ] O0y4eHHUS.

INOACHUTEJBHAS 3AIIMCKA

[IporpamMMa Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 Neo 273-®3 «O06 oOpazoBaHuH
B Poccuiickoit ®enepauun», TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS (enepanbHOU
oOpa3zoBaTenpHOM mporpamMmbl cpenHero o6bmiero ooOpaszoBanus (POII COO),
NpeacTaBleHHbIX B dDenepajbHOM TOCYJapCTBEHHOM O00pa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi Y4yeOHOro mpeaMera «XUMH»
B 00pasoBarenbHbIX opranuzanusax Poccuiickoin @eaepannn, peaiu3yromnX OCHOBHbIE
oOpa3oBareibHble MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoii @epepaunn Ha nepuon Ao 2025 ronma» (Pacnopsbkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTICHUIO 00IIeH
CTpareruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHs OOY4YaIOIIMXCA CPEICTBAMU Y4eOHOIO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  YpPOBHE  COCTaBHWIIM
koHuentyanbHble mnonoxeHuss PIOC COO o B3aUMOOOYCIOBICHHOCTH LEJeH,
COJIepKaHMs, pe3yJabTaToB oOOy4deHUss W TpeOOBaHMM K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMM TOJOKEHUSMHU IporpaMma Mo XUMHUU (0a30BbIi
YpOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUE,
OTNpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKIOM dTare
U3YYCHHUS TpEAMETa, MPEAyCMaTPUBAET MPUHIUIBI CTPYKTYPHPOBAHUS CONEPIKAHUS H
pacnpenenenus ero no KjiaccaM, OCHOBHBIM pa3zieslaM U TeMaM Kypca;



na€T MpUMEPHOE pacipenesieHne y4eOHBIX YacoB MO TEMATUYECKHM pasieliaMm,
PEKOMEHAYET MPUMEPHYIO IIOCIIENOBATEIBHOCTh HW3YyYEHHS OTHENBHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO MpoIiecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIPETALUIO LEJIeM W3Y4YeHHs] MNpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOmero  oOpa3oBaHus,
COZIEpKATEIIbHOM XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHON MporpaMMbl  cpeiHero obmiero oOpa3oBaHusl (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NeATEeIbHOCTH OOydYaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpoOrpaMMe 10 XUMHUHU COONIOJeHa MPEeEeMCTBEHHOCTD
c denepasibHOM paboyeill MpPOrpaMmoil OCHOBHOTO OOIIEro OO0pa3oBaHUS MO0 XUMHHU
(mmst 8-9 xmaccoB 0Opa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMOM 4YacThi0 HUX 0Opa3oBaHHOCTU. OHO CIIYXKHUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, TPUCYITUX LIETOCTHON CUCTEME XUMMHUYECKOTO 00pa3oBaHusi. ITu
IIEHHOCTHU KAaCaroTCs MO3HAHHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHMS MUPOBO33PEHUS U
oOmel KylbTyphl YEJOBEKa, a TaKKe HKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M NPUPOJHOM cpene. Peamnsyercs xumuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUsl CpPEACTBaAMU Y4eOHOIO
npeaMera « XuMus», CoOAepKaHue U MOCTPOEHHUE KOTOPOro OMPENIENICHbl B MTPOTrpaMMe
M0 XUMUU C YUETOM cHeludUKA HAYKU XUMUHU, €€ 3HAYCHUS] B MO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Y4éroM OOmux Ieled wu
MPUHITUTIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0OIIero
oOpa3zoBanust B Poccuiickoii ®enepauuu. Tak, Hampumep, npu (HOpMUPOBAHHUU
coJlep KaHusl TIpeIMeTa «XHUMHUs YYTCHBI CICAYIONIHUE IOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XuUMHUSI KakK »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyr poJib
B COBPEMEHHOU ITMBUJIM3AIINU, B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHON KyIbTypbl. OHa
BHOCUT CBOM BKJIaJ B JOpMHUPOBAHUE PAIIMOHATBHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/TaHHE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPYXKAIOIIeM MHpPE KaKk O €IWHCTBE MPUPOMIBI U
4eJioBeka, KoTopoe (OPMUPYETCS B XMMHUU Ha OCHOBE NMOHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPY’KaIOILIET0 MUPa, OCO3ZHAHMS B3AMMOCBSI3H MEX1Yy CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3auMOAEHCTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIBTYPbl, HEOOXOAMUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa ® KU3HA Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujiaTelIbHAasl, KaK HayKa BBICOKMX TE€XHOJIOI'MI HalpaBjieHa Ha PEIICHUE TII00aTbHBIX
po0JIeM YCTOMYNBOTO Pa3BUTHS YETTOBEYECTBA — CHIPHEBOM, IHEPTETUIECKOM, TUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBeTCTBUU C 00IIMMHU LEISAMU U IPUHIIMITAMH CPEHETO 00IIero 00pa3oBaHus
comepkanne npeaMera «Xumusi» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3Yy4YCHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydarouuxcs,
HEOOXOAUMYI0O UM [UJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocTaBISIOIKUMH ITpeAMETa « XUMUS» ABIISIIOTCS 0a30BbIe Kypchl — «Oprannyeckast
xuMus» U «O01as 1 HEOpPraHM4ecKasi XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJACPKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUW MO HEOPTaHMYECKOU
XUMUM (C BKJIIOUYEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUYeCKOW XHUMHH.
®opmHupoBaHUE JAHHOW CHUCTEMBl 3HAHUW TPU HW3YYCHHUU NpeaMeTa 0OecreyuBaeT
BO3MOKHOCThH PACCMOTPEHHS BCEI0 MHOTO00pa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMus» chopMHpOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YYEHHIO YydyeOHOro Marepuaia U OOyCIOBJIEHA HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTUEM 3HAHUM Ha OMPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHHUH BemlecTB. CBeieHHsT 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHM4eckom XUMHUM IIOJy4arOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs I€PBOHAYATILHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

[Ton HOBBIM yrJiOM 3peHuUss B mpeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsd M3YYEHHbIH Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00ydarouaMest
MPEAOCTAaBISACTCS BO3MOYKHOCTh OCO3HaTh 3HAUYEHUE TMEPUOAMYECKOrO  3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX MO3UIINH, TIIyOXKe MOHATh UCTOPUIECKOE
W3MeHeHHe (YHKIUMHA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIOIIEH Hu
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXXKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEaKIUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
COJIepKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUN U MPUKIAJHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHH C APYTUMH HAyKaMU, PaCKPHIBAIOT €€
poJib B TIO3HABATEIHLHONW W MPAKTHUYECKON JAESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUUECKUX
MPWIOKEHUN XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO



Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIEPUMEHTANBHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1einoMm coaepikanue ydueOHOTO
npeaMeTa «XUMHUS» JAaHHOTO YPOBHSI M3Y4Y€HHUsS OPUEHTUPOBAHO Ha (OpMHpPOBAHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHMYeCKOTO MHpA,
0OyCJIOBIEGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, IT03HABAEMOCTH
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEIINOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
HKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUsS dHEPTETHUSCKUX PECypCoB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHATHIE TPOrPAMMOI MO XMMUU MOAXObI K OTIPEJIETICHUIO COJEPKaHUS U TIOCTPOCHUS
mpeaMeTa MpeaycMaTpuBaOT (OPMHUPOBAHWE YHHBEPCAIBHBIX YyUeOHBIX JICHCTBUH,
UMEIOINX 0a30BOE 3HAUEHHUE ISl PA3IMYHBIX BHJIOB JACATEILHOCTH: PEIICHUS MPoOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON W HCCIIEAOBATEIbCKOW ACATENHHOCTH, 3aHUMAOIICH Ba)XKHOE MECTO
B [TO3HAHUM XUMUHU.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU IIeJIed M3ydeHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCSA (HOPMHUPOBAHNE OCHOB XUMHUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXOJT K OTIPEACIICHUIO TICJICH N3YUYeHUS TIPEAMETA SIBJISICTCS BITOJTHE ONPaBIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHUS TJIABHBIMH MEIISIMH U3YYCHHSI TIpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JekKaT KIIFOUEBBIC MOHSTHSI,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHEC SI3bIKAa HAyKH, YCBOCHHE W
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,;

dbopMHpOBaHWEe W Pa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAAX ITO3HAHMS
BCIIECTB U XUMHUYECKHUX PEAKIUi, HEOOXOMMMBIX i TPUOOPETEHUs yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIIESCTB U XUMHUCCKHUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC,
B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSCHCHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TIpaBUi 0e30MMacHOro
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ »Tum copeprxaTenbHash XapaKTEpPUCTHKA Ieled W 3a7a4 N3y4YCHHs
npeaMeTa B MporpaMMe MO0 XWMHHM YTOYHEHA U CKOPPEKTUpPOBaHAa B COOTBETCTBUU



C HOBBIMM IIPUOPUTETaMU B CHCTEME CpeaHero obmero obOpas3oBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHU3aluy, BJIAJCIOIIEr0 HE HAO0OpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHoco0aMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 3a/1a4H, Kak:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uWH(OpMAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHHUS OTIBITA ICATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MO3HAHUHU
XMUMHH, a TaKXe JJs OLEHKH C IMO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpexny;

pa3BUTHE [O3HABATEJIbHBIX MHTEPECOB, WHTEUIEKTYaJIbHbIX W TBOPUYECKHUX
CIIOCOOHOCTEM O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPUOOpETaTh HOBbBIE
3HaHUS MO0 XWMHUU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, MCIOIB30BAThH
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUY JUIsI IOMCKA U aHAlTM3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMAIIMK XUMHYECKOTO COJIEPKaHUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTAaHUE Y 00YJaromMXCsl YOSKIEHHOCTH B TYMAaHUCTHUECKON HAMPABICHHOCTH
XUMHHM, €€ BaXHOM pOJM B PEIICHUH TJ00aIbHBIX TMPOOJIEeM palMOHAIBLHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI DJHEPreTUYECKUX PECypcoB U  COXPAaHEHUs
IPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIICHHUS
K TNpUPOJE M CBOEMY 3JI0pPOBBIO, a TakKe MPHUOOPETEHUs OMNbITa HCIOJIb30BaHUS
MOJyYEHHBIX 3HAHWNA N7l TMPUHITHS TPAMOTHBIX PEIICHWA B CUTYallUAX, CBS3AHHBIX
C XUMUYECKIUMHU SIBIICHUSMHU.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 HWHTeprnperauuio B paznene «llimaHupyembie pe3yiabTaThl OCBOCHHS
IporpaMMbl IO XUMHUN», OJarogaps yeMy oOecrnedyeHo YETKOE MPEICTABICHUE O TOM,
Kakhe 3HaHUS M YMEHHUS HMEIOT MNpPsMO€ OTHOIICHHWE K pealu3alliil KOHKPETHOM
LEJTH.



B yuebHOM miaHe cpemHero ooimero oOpa3oBaHHs TpeaMeT «Xumus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

OOriiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS XuUMud — 68 uacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeJIel0).



COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4yeckol XWMUU: €€ BO3HUKHOBCHHE, PA3BUTHE W 3HAYECHUE
B MOJIyYEHUM HOBBIX BEHIECTB M MATEpHUAIOB. Teopus CTPOCHHS OPTaHUYECKUX
coenunenuii A.M. BytnepoBa, €€ ocHOBHbIe MOJIOKEHUS. CTPYKTYpHBIE (HOPMYJIBI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, n3omepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CUCTEMaThuecKas) U TpUBUAJbHbIC HA3BAHUS BaKHEHUIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUs BelleCTB U UX NpeBpaleHuii

O3zHakoMyieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB M MaTepuaiaMi Ha X OCHOBE,
MOJICTTUPOBAHUE MOJEKYJl OPraHMYeCKHMX BEIIEeCTB, HAOMIOJEHUE U OIMHMCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIIECTB IMPU HArPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUMN psif. MeTaH u 3TaH — NpOCTeHIme
MPEJCTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpEeHUs ), HAXOXKJICHUE B MPUPO/IE, MMOJIYyUYECHHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN pAA. IJTWIEH W NPONMWIEH —
MPOCTEHIINE MPEACTABUTENIN AJIKEHOB: (PU3NUYECKUE U XMMHUUYECKUE CBOMCTBA (peaKkuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIApaTalldd, OKHUCICHUS U IOJUMEpH3aIlin),
MOJTyYEHUE U TPUMEHEHUE.

Ankanauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOMCTBA (peakmusi monuMmepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
MPOCTEHIIININ MPEICTaBUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKHUE
CBOMCTBAa (p€aklMu THIPUPOBAHMS, TaJOICHUPOBAHUSA, TUApATAIlMA, TOPEHUs),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, puznueckue 1 XUMUYECKUE CBOMCTRA (peaKinu
raJIOTEHUPOBAHMSI W HUTPOBAHMS), MOJYyYEHHE U TpPUMEHEHHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHUposaHus u
HUMPOBAHUSL), NOoaAyHeHue u npumererHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEXY YIJIEBOJOPOAAMU, MPUHAIIEKAIIMMH K PAa3JIUYHBIM KJIaccaM.

! Kypcusom B TeKkcTe BblIEJ€Hbl D3IIEMEHTBHI COJAEPKAHHSA y4eOHOrO MaTepuana, KOTOpblE H3yYaroTCs
B O3HAKOMHTEIBHOM IJIaHE W HE BKJIIOYAIOTCA B COCTaB IpPeIMETHBIX pe3ynbraroB ocBoenuss OOII COO
Ha 0a30BOM YPOBHE.



[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HeTp u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: TIEPEroHKa, KPEKUHT
(TepMuYECKHM, KaTaduTHyecKuil), nuponu3. I[lpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KamMeHHBIH yroibp M NPOAYKTHI €ro
nepepadoTKH.

JKCIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpamieHuii

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbl, KosuteKiuu «Hed 1oy
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUHYECKOH padoThI: TIOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA WM TPOJAYKTa pPEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOCHUE, PUINUECKUE U
XUMHUYECKHME CBOWCTBA (pEaKUMH C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPOJIAMH,
rOpeHue), NpuMeHeHne. BornopoaHbie CBsI3u MEXIy MOJIEKyJIaMu cnupToB. JlelicTBue
METAHOJIAa ¥ ATaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3NYECKUE U
XMMHYECKHUE CBOWCTBA (B3aMMOJECHCTBUE CO IIEIOYHBIMU METAJUIAMU, KA4eCTBEHHas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TIIMLEPUHA U O TUICHTIIMKOJIA.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopManbIeTu, alleTAIBAETUI: CTPOEHUE, (U3MUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, KAauyE€CTBEHHbIE
peakinn), NOJIy4eHHE U PUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TMpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCycHas
KHUCJIOTBI: CTpOeHHUE, GPU3NUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHCIIOT, peakuus J3Tepuukanuu), mnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIIMX KAPOOHOBBIX KUCIOT. MbLIa KaK COJH
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEUCTBHE.

CrnoxHble 3pUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrneBoabl: cocTaB, KiIacCHU(pUKALMs YIIIEBOAOB (MOHO-, H- U TOJHCAXapHIIbl).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3udYecKre
U XUMHYECKHEe CBoMcTBa (B3auMmopeicTBue ¢ ruapokcuaoM menu(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIIIOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeneHue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03bI. PU3NYECKUE M XUMUIECKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BelIeCTB U UX NMpeBpanieHuii

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUU OJHOATOMHBIX CITUPTOB (OKMCICHUE dTAHOJIa OKCHUIIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIMIIEPUHA C TUIPOKCUIAOM
menu(Il)), ampaeruaoB (OKHCIEHHME aMMHUAdyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammoneiicTBue Kpaxmajia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Brraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCcTBa
HMCXOJHOTO BEIIECTBAa MJIM TPOAYKTa pEaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A3oTcoaep:xaniue opraHudeckue coeTuHeHus

Amunvl. Memunamun u anuiuH: cocmas, cmpoenue, usuyeckue u Xumuveckue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusznyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpE TIIUIKHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpUPOIHBIE BBICOKOMOJICKYJSIPHBIE CoOenuHEHus. llepBudunas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCIEePUMEHTANbHbIE METOAbI H3yUEeHHS BeleCTB M UX NMpPeBpalleHuil
HaOnronenne u omucaHue JI€MOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OeIKoB
IIPU HarpEBaHUM, [IBETHHIC PEaKIMK OCIIKOB.

BoicokomosieKkyJisipHbIe COeTUHEHUSI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETNIEHB MOTMMEPHU3aIINHU, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmuien, NOIUNPONUTIEH, NOJUBUHUIXIOPUO, NOIUCUPOIL).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHogvlll, X10pONPeHO8bili U
uzonpenosuvlil). Bonoxkna: mamypanvhvie (X10nox, wepcmov, WéNK), UCKYCCMBEHHbLE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemudecKue (KanpoH u 1aécam).
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JKCcNepuMeHTAIbHbIEe MeTOAbI H3YUeHHs] BellleCTB M UX NMpeBpalleHn i
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSA3H

Peasmszanust MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK M TOHATHM, SBILIFOLIMXCS CHCTEMHBIMU JUISI OTACIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeEIeCTBa, (U3HMUYECKUE
BEJIMYUHBI U €UHULBI HX U3MEPEHUS.

buonorus: knerka, opraHu3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIEBObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJBI, IOJE3HBIE HCKONAeMble, TOIUIMBO,
PECYpCHI.

TexHonorus: NMUUIeBblEe MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUSA, MOIOUIUE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTU4YecKrue YPOBHH, IMOAYPOBHH. ATOMHBIC opOuWTamu, s-, P-, d- 3JIE€MEHTHI.
Oco0eHHOCTH pacIpeeieHUs JICKTPOHOB TT0 OPOHUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYypaIrs aTOMOB.

[lepnomnueckuii 3akoH W Ilepuoguueckass cHUCTeMa XUMHYECKHUX DJIEMEHTOB
JA.UN. MenneneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M llepuognueckod CHCTEMBI
xumMuueckux dyeMeHToB .M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYCHUE MEPUOIUYECKOTrO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBSI3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsIipHAsT W TOJISIpHAsl, HWOHHAs, MeTauiMdeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BaJleHTHOCTB. DJIEKTPOOTPUIIATEILHOCTh. CTeneHb OKUcIeHus. IOHbI: KaTHOHBI
Y aHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. MIcTHHHBIE U KOJUIOUAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B pacCTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BemiecTB. ['eHeTWueckass CBsS3b HCOPTaHMYECKUX  BEIIECTB, IPHHAJJICIKAIIIX
K pa3jIMYHbIM KJIaccaM.

Xumudeckas peaknus. Kimaccudukaumss XUMUIECKIX PEaKIHid B HEOPTaHUIECKOM
U OpPraHNYecKOM XUMHUHU. 3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢aktopoB. OOpaTuUMbIe
peakiuu. XuMuieckoe paBHoBecue. DakTOphl, BIUAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJ/IHBIX PaCTBOPOB BEILIECTB: KUCHIAasA, HEUTpabHas, menaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuyuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHu4ecKux geuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lonamue 06  anekmponuze
pacniagos u pacmeopos coiell. Ilpumenenue sn1exmponusa.

JKCNepUMEHTAJbHbIE METO/IbI H3YUEeHHUS BellleCTB U UX NMPeBpaleHuil

Hemonctpanus Ttabmun «llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KaTaIU3aTOpa, OINPEIECIECHUE CPEObl pPacTBOPOB BEIIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIN».

PacuéTHble 3a1a4n
Pacyétel Mo ypaBHEHHSIM XUMHUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXUMUUYECKUE
pacy€Thl, paCU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
anemenToB /.M. MenzaeneeBa u 0cCOOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTpONMS HEMETa/UIoB (Ha MpHUMeEpe KHUcaopojaa, cepsl, docdopa u
yTaeposia).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUHN (OKCHUIIOB, KHUCIOPOJICOIAEPKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprMmeHenne BaKHEUIINX HEMETAIIOB U UX COCAMHEHU M.
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Meramnbl.  Ilosmoxxenne wmertauioB B llepuoauyeckor cCUCTEME XUMHYECKUX
anemeHToB J.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢uzmdeckue cBoWcTBa  MeTaioB. CrulaBel  METaJUIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. IIpumeHeHne METaoB B OBITY U TEXHHKE.

JKcNepUMEeHTAJbLHbIE METO/IbI H3YUEeHHUS BEelleCTB U UX NMPeBpaleHuii

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 3a/lay, HAOMIOJCHUE U OINUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI04Yei, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE UM 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XHUMHUA U )KU3HDb

Ponp xmmunm B oOecrnedeHHMH HSKOJOTHYCCKOM, HDHEPreTHYECKOM M IMHIICBOM
0€3011acHOCTH, Pa3BUTHH MEIUIIMHBI. [IOHITHE 0 HAYYHBIX METOJaX MTO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
BAKHEHIIINX BEILICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuaibl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaIbl
JUISL DIICKTPOHUKH, HAHOMAaTEpHaIbl, OPTaHUYECKUE U MUHEPAITbHBIC YI0OPCHHUS.

XuMHsT H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJB30BAHUSI MPENapaToB OBITOBOW XHUMHH
B OBCEIHEBHOM KU3HHU.

MesxknpeaMeTHbIe CBSA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATUW, TaK W IIOHATUH, SIBISIOIIUXCS CHUCTEMHBIMU I OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO61ire ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABJICHHE.

®usnka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
pECYpPCHI.

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
IIPOMBILIJIEHHOCTb, (bapmaneBTUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YYaIOIIUMUCS
IporpaMM CpeiHero oOmmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckol OCHOBOM Il pa3pabOTKU  IJIaHUPYEMBIX
PE3YNIBTaTOB OCBOCHHS MPOTPAMM CpPeIHEro 00Iero oopa3oBaHus SBISECTCS CUCTEMHO-
JeSATEeTbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEHETO OOIIEro
00pa30BaHUs BBIJEICHBI CIEAYIONNE COCTABIISIIOITHUE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIMYyue MOTUBALIMHU K 00YUYEHUIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUW JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HAJIMYKE TPABOCO3HAHMS IKOJOTUYECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS IIPeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATEIBHOU ACSATEIHHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJaMU POCCHICKOTO
IPaKJIaHCKOTO OOIIEeCTBa, IPUHATHIMUA B OOIIIECTBE HOPMaMU U TIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOITUMHU TPOIECCaM CAMOIIO3HAHMS, CaMOpPAa3BUTHUA U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYarOIIUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaKaroT
cOPMHPOBAHHOCTh  OMbITA T[IO3HABATEIbBHOW W  TMPAKTUYECKOW  JIeITEIbHOCTH
00y4Jaromuxcs Mo peain3aluy MPUHATHIX B 0011IECTBE IIEHHOCTEN, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUSI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBOKCHHUS K 3aKOHY U MPABOIIOPSIKY;

MPE/ICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU yUCOHBIX
IPOCKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3314, BBIMOJHCHHUA XUMHUYCCKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI:

LIEHHOCTHOIO  OTHOUIEHUS K MCTOPUYECKOMY M  HAydYHOMY  HAcIJEJIHUIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHEHUsI XHWMHH, OCO3HAHHUSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yibTaT
JUIUTENIbHBIX HAOIIOAEHUI, KPOMOTIIUBBIX SKCIEPUMEHTABHBIX MOMCKOB, TOCTOSSHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
MH(OpMAIUK O NMEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMHUUYECKUMU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCJIEACTBUN 3TUX MMOCTYIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 3[10POBbI:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0e30macHoro oopasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

coONIO/IeHNs TMpaBwil OE€30MacCHOr0 OOpallleHus C BEUIeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOACH;

OCO3HaHUSl TOCIEACTBUA UM HENPUATHS BpPEIHBIX NPUBBIYEK (yHOTpeOIeHHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIUTAHMA:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHCKON IESITEILHOCTH,
OOIIECTBEHHO TOJIE3HOU, TBOPUECKOM U JPYTHX BUIIAX ACSITEIBHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH M0 XUMHUH;

YBAKEHUS K TPYAY, JIOJAAM TPYla U pe3yiabTaraM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynyimeld mpodeccun M peau3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HMHTEPECOB U TOTpeOHOCTEH
00I11eCTBA;
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6) 3K0JI0rM4eCKOro BOCUTAHUS:

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTUKEHUM XUMHUH JUIsl pEIIeHUs
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpene, yYMEHHUsI MPOTHO3MPOBaTh HEOIArONmpUATHBIE H3KOJOTHYECKHE TMOCIEeICTBUS
IPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAIIATH UX;

HaJU4Msl Pa3BUTOIO 3KOJIOTHYECKOTO MBIILIEHUS, 3KOJOTUYECKOU KYJbTYpHI,
OMbITA AESATENBHOCTA 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MU B [103HABaTEIbHONW, KOMMYHUKAaTUBHONW U COI[MAJIBHOM MpPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;

MMOHUMAaHUS CrieM(PUKU XUMUU KaK HayKH, OCO3HaHUA €€ posiu B (GOPMUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIIJEHHA, CO3JaHUU L ETIOCTHOTO
NpeacTaBlICHUS 00 OKPYXaIOIEeM MUPE KaK O €JMHCTBE MIPUPOJIbI U YEIIOBEKA, B
MO3HAHUU TTPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHCHUS
MPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM ITUBUIIU3AINH: B €€
TYMaHUCTUYECKOW HAMPABICHHOCTH W BAaXXHOW pOJM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHONW KYJIBTYphI, PEUICHUU TJIOOATBHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 00CCIEYEHUU YCJIOBUU YCICIIHOTO TPyAa U SKOJOTHYECKHU
KOM(pOPTHOM KM3HU KaXKIOTO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHMMAHUSl CYIIHOCTH METOAOB IMO3HAHMS,
HCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble
3HAHUS JJIs aHaliv3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MHpPAa U MPOUCXOASAIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 000CHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAYyYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BAaTh XUMUUECKUE 3HAHUS [IJIsl PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpa30BaHMIO,
K aKTUBHOMY TOJIYYEHHMIO HOBBIX 3HAHUU MO XUMHH B COOTBETCTBUU C KU3HECHHBIMHU
MOTPEOHOCTSIMHU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3iMYHbIX cdepax MpodeccruoHalIbHOMI

ACATCIIBHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAUYUMBbIE LTSI dbopmupoBaHus MHUPOBO33pEHUS oOy4Jaronmxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpakarolue
IEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOI0B TTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble Yy4eOHbIe JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,
pEryJisTUBHBIE), obecneuynBaromue (GpopmupoBaHue (GyHKIUOHATBHOM IPAaMOTHOCTH H
COLIMaJIbHON KOMIETEHIINH 00y4YaroIuXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE AEMCTBUS B TO3HABATEILHON U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeameTHble pe3yJIbTaThl OTPAXKAOT OBJIQJACHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue 1elcTBUA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICATECIIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOEHUH 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIISATh
XapAKTEPHbIC MPU3HAKKU TIOHATHM M YCTAHABJIMBATh WX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJETIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
pEaKLuii;

yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXKIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHIAYKTHUBHBIC, ICAYKTUBHbBIC, 110 aHAJIOTHN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIB3YEMbIE B XUMHUH CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMmBOJI) B7eMEHTa, XuUMUYecKas (opMmysa, ypaBHEHHUE XUMUYECKOW pEaKIuu —
P pelICHUH YYeOHBIX MO3HABATEIHHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABJICHUS I BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3YyYaEMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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Bba3oBble ucciienoBarTeLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€MW U 33Ja4d HCCIEAOBAaHUSA, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOATENHHO C(OPMYITHUPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHA HAOMI0IaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS H
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENLCKOW U MTPOEKTHOM JIEATEbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY [TOMCKY METOJIOB PELLIECHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIHUpPOBATH 3aMPOCH U IPUMEHSTH Pa3IMnYHbIE METOJIbI PU MTOUCKE U 0TOOpE
uHpOopMaIuu, HEOOXOAUMOM JIJIsl BBIIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeaEHHOrO TUIIa;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKy, TUarpamMMBbl, TAOJIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMalue: IPUMEHSITh MEXIIpEIMETHbIE ((PU3nUecKre 1 MaTeMaTUYeCKue) 3HaKu U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:

3aaBaTh BOIPOCHl IO CYIIECTBY OOCyXJaeMOW TeMbl B XOJE€ Juajora
W/WMU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYIUPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

BBICTYNIaTh C TMpE3EHTalMel pe3yJabTaTOB IO3HABATEIbHOM NIESITEIbHOCTH,
MOJYYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPHU BBHIMOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padOThl MO HCCIAEAOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3allii y4eOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IyTEM COTJIACOBAHUSA MO3ULHAMN B XOJIE
00CYXJIeHUsI © 0OMEHa MHEHUSIMU.
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PeryasiTuBHble YHUBEpCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSATENIbHO IUTAHUPOBAaTh M OCYIIECTBIISITH  CBOIO  MMO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aJITOPUTM JCHCTBUI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4éTOM MOTyYeHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIIMIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOIICHKHU.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUU B TTIO3HAHUU SIBIICHUN TTPUPOJIBI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pElIeHUs] TMPAKTHYECKUX 3a7a4 M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3J10pPOBBIO U IIPUPOIAHOU CpeE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraoIne
NOHATUSL (XMMHYECKUN HJIIEMEHT, aToM, JJIEKTPOHHAas 000Jiouka aToma, MOJIeKyJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas dopmyia
(pa3BEépHyTas U COKpaIll€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeTeT, PYHKITMOHAIIbHAS TPYIIIA, PaAUKal, U30MEPHs, H30MEPhI, TOMOJIOTHYECKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA M a30TCOIAEpKAIIUE COEAUHEHUsS, MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BeuectB A.M. byTiiepoBa, 3ak0OH coOXpaHEHHs] MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHNUS,
JIe)Kalle B OCHOBE ITOHMMAHMS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJICHUU,
(bakToJOrMYecKue CBEIAEHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M Oe30MacHOM
WCIIOJB30BaHUM BaXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;

chOpPMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIC TNPU3HAKKA TOHSATHUH,
YCTAaHABJIMBAaTh HX B3aWUMOCBSA3b, MCIIOJB30BaTh COOTBETCTBYIOUIME  IOHATHS
IIPU OMIMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALIEHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh ~ YMEHHMH  HCHONB30BaTh  XMUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTABJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOM ) popMyT
OpPraHUYECKUX BEIIECTB M YPABHEHUM XUMHUUYECKHX PEAKIUW, WU3rOTABIMBATH MOJIECIU
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAaHABIMUBATh MPUHAJICKHOCTh H3YYECHHBIX
OpraHMYECKUX BEIIECTB MO MX COCTABY U CTPOEHUIO K OINpPEACIIEHHOMY KiacCy/TpyIie
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COeIMHEHUN  (YTrIeBOJOPOAbI, KHUCIOPOA M  a30TCOJEpiKalllue  COEJUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS 110 CHCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takke NPUBOAUTH TPUBHAIbHBbIC HA3BaHUSl OTJEIbHBIX
OpPraHUYECKUX BEIECTB (ITUJICH, MPOIWJICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULIEPHUH, (DEeHOI,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, IEeJUTI0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATh BUIBI XUMHUYECKOM CBSI3U B OPTaHMYECKIX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannmveckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OGeH30)1, METaHOJ, 3TAHOJ, ATWICHIJIMKOJb, TIUIEPUH, (EHON, areTallbIeru,
MypaBbHHAasi U YKCYCHasl KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaThb HCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyb), CIOCOOBI MX MEPEPadOTKH U MPAKTHYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOpPMHUPOBAHHOCTH YMEHUM MTPOBOJAUTH BBIUUCICHUS 110 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOJAHOTO BEHIECTBA WM TMPOJIYKTa PEAKIMH TI0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCHOJIb3YEMbIX B XUMHH MPU W3YyUYECHHU BEIIECTB U XUMUYECKHUX
aBjeHUN (HAOMIOJIEHUEe, W3MEpPEHUe, DKCIEPUMEHT, MOJACIUPOBAHUE), HMCIOJIb30BATh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUW COOJIIOAaTh TMpaBWIa IMOJIb30BAHUSI XUMUUYECKOU
MOCY/101 1 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABIIIA OOPAIIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSAMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpMUPOBAHHOCT, ~ YMEHHWM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAlEHUsS OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, IMOTYYEHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
neHaTypanus O€NKOB MpW HarpeBaHUM, I[BETHHIE PEAKIMU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU O€30MaCHOCTU MPU OOPAILIEHUHU C BEIIECTBAMH U JaOOPATOPHBIM
000pyZOBaHUEM, MPENCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTUYECKHM  aAHAJIMW3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIMIO, TOJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIHH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
IOBEJICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBbS U
OKpYy’Karollleld MPUPOAHON Cpelpl, OCO3HABATh OINACHOCTb BO3JECHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, NOHUMAs cMbIca rokazaTens [T1K,
NOSICHSATh HAa TMPUMEPAX CHOCOObl yYMEHBIICHUS W MPEeNOTBPALEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YEJIOBEKa;

g O0yYarolmMXCcsi € OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIIHBIX METOJAX T[O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4eCKuX (OpMyIL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOM COCTAaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHPA, POJIM XMMHHU B IO3HAHUU SIBIICHUW TPUPOJBI,
B (OPMUpPOBAHMM MBIILJICHUS U KYJIbTYphl JIUYHOCTH, €€ (PYHKIHMOHAIBLHOU
I'PAMOTHOCTH, HEOOXOJIWMOW JJIA PEIICHHS TMPAKTHYSCKUX 3aJ]ad M IKOJOTHYECKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAIOIINE
HMOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TOM, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCT, CTENCHb OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJiCHTHAas,
HMOHHas, METANINYECKasi, BOAOPOJIHAS ), KPUCTALUIMYECKAS PEIIETKA, TUIIBI XUMHUYECKUX
pEaKLnil, pacTBOP, SIECKTPOJIUTHI, HEAIECKTPOIUTHI, JICKTPOIUTUUECKAS AUCCOLUALIMSA,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM PpEAKLIHMH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS IICKTPOJIUTHYECKONW JHUCCOILUAIINH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHUS MACChl BEUIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] PHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHMMAHUSl MTPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (haKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHNUN U 0€3011aCHOM MCIOIb30BAaHIH BAKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIECCKON NEATEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh WX B3aWMMOCBS3b, HCHOJIB30BaTh  COOTBETCTBYIOLIME  IOHSTHUA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUN;
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COPMUPOBAHHOCT ~ YMEHHMHW  MCIOJNB30BaThb  XMUMHUYECKYKD  CHMBOJMKY
JUIL  CcOCTaBleHHs (OpPMYJI BEIIECTB UM YpPaBHEHUHM XHMHUYECKUX pEaKLUid,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Hasi U3BeCTb, IUTHEBASI COA, IUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONpPENESATh BAJICHTHOCTh U CTEHEHb OKUCIECHMS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU CBSI3H
(KOoBaJICHTHasi, WOHHAs, METAJUINYECKasi, BOJOPOAHAs) B COCIUMHEHUSX, THI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKasi), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAMJIECHKHOCTh HEOPraHUYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJAacCy/Tpynie COEeIUHEHUN (IMpOCThIe
BEIIECTBA — METAJUIbl MU HEMETaJIbl, OKCHJIbl, OCHOBAHUS, KHUCIOThI, aM(OTEpHBIE
THJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICA MNEPUOAMUYECKOIO 3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileprogmyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MenneneeBa, HCNOIB3ys IOHATHS «S-, P-, d-3JEKTPOHHBIC OpOHUTAIINY,
«QHEPreTHUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH WM3MEHEHHsSI CBOMCTB
XMMHUYECKUX JJIEMEHTOB M MX COEAMHEHUHU MO nepuoaam u rpynnam llepumoanmdeckon
CUCTEeMBbI XUMHYeCKuX 3jieMeHTOB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IU4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TI'E€HETHYECKOM CBSI3M MEXKIY HEOPraHWYECKMMH  BEIIECTBAMH
C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIaCCU(PUIMPOBATh  XUMHUYECKHE  pPEaKIUU
[0 Pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUSI JJIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MOJIHBIE W COKpAILIEHHBIE YPAaBHEHUS PEAKIMM MOHHOTO OOMEHA, yYMThIBasl YCJIOBHUS,
IIPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKUX BEILECTB;

cOPMUPOBAHHOCTh ~ yYMEHHUH  pacCKpbIBaThb  CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUSI JIEKTPOHHOTO OanaHca 3TUX
peaKuuii;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HaKTOPOB; XapakTep CMELIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOIO TIOJIYYE€HUS CEPHOM KHUCIOThI, aAMMHAaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIUX HAYYHBIX MPUHITUIAX ¥ SKOJOTHYECKUX
npobiemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B MIPU XUMHUYECKHUX
peakiusIX, MacChl BellecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO 3 dexTa
pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHUsI MACChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS
SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWiIa IMOJIb30BAHUS XUMHUYECKOU
MOCY/10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIA OOPAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB;

chOPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATh U BBIIOJHATh  XMUMHYECKUN
AKCHEPUMEHT (pa3jioKEHUE TMEepOKCHAa BOAOpOAa B MPHUCYTCTBUU KaTajau3aTopa,
ONPEAEIECHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cyib(darT-, KapOOHAT- U XJIOPUJI-aHHUOHBI, Ha KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy u «Hemeramib)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPHU 0OpAIllEHUH C BEIIECTBAMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opMmMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIHH U
(dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHMKOB (CpeICTBAa  MacCOBOU
KOMMYHUKaIu, TuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOIAThH MIPaBUila SKOJIOTUYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JACATEIHHOCTU B IENISAX COXPAHECHUS CBOETO 37I0POBbS U
OKpYXarolled TPUPOAHON Cpelbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMass CMbICH mokazarens IIJIK, moscHsTh
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHU3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASAIIMX OOYyYalOIIMXCS: YMEHHE MCIOJIb30BATh Pebe(hHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanme
No KommuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronuxcs
y4eOHOro npeaMera
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYECKO XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYECKUX
COEAMHEHUM

A.M. bytnepoBa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I1OJIYYEHUU HOBBIX BEIIECTB
Y MarepuainoB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiraccupuKauu
oprannyeckux Beniects. HomeHnknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpuMEHATH NOJIOKEHUS TEOPUU
CTPOEHUSI OPraHU4YECKUX BELIECTB

A. M. bytnepoBa 11t 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUJISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIl€HHON ) POpMyIT OPraHMYECKUX
BEIIECTB.

OnpenensaTs BUbl XUMUYECKOH CBSI3U
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE ¢ 00pa3iamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIEHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIEC OIBITHI:

— MOJIEITMPOBAHNUE MOJIEKYIT
OpraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC
YTIIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psiA. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
MpUMEHEHNE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHMUS,
raJIOr€HUPOBAHMs, TUIpaTaLiH,

PackpeIBaTh CMBICIT U3Y4aeMbIX
MOHATUH (BBISIBIISATh UX XapaKTEPHbIE
NPU3HAKH), YCTAaHABJIUBATH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILME ITOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHHS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaI€HHOM ) (hOpMyJT OpraHUuYECKUX
BEILIECTB.

YcraHaBaMBaTh NPUHALIEKHOCTD
BEILIECTB K OIIPEAEICHHOMY KJIacCy
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OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
Hax0>JICHUE B IPUPOJIE, ITOITYUYCHHE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHE, PEAKIIHS TOJTUMEPU3ALINHY,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — MPOCTEUIINI
MPEJCTABUTENb A IKUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaluy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHNE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3MYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejioBeKa. I 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTU4YECKON HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJICKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBaAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHEC
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH Pa3INUHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ITUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOPMYIL.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B MPOMBIIIUICHHOCTH U B OBITY.
KameHHBI yroyib 1 IPOTyKTHI €T0
nepepadoTKH.

IKCIEPUMEHTAIbHbIEC METOAbI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— komtekuuu «HedpTtb» 1 «Yronb»;

— Buaeo(dparmeHT «BynkaHuzamms
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE ONpeIeNICHHE yriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IaMu
MJIACTMACC, KAYYyKOB U PE3UHBIL;

— MOJEIUPOBAHNE MOJIEKYI
YTIE€BOAOPOIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. Tlonydenue sTuIeHA U U3Y4YEHUE
€ro CBOUCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM oOpalieHusl C BeIeCTBaMHU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKUX padoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTE BBIUUCTICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuérHrle 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [TI03HABATEIbHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JeSITeTbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKuec COCAUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIEC CIUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CIUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha OpraHu3sMm uesoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpeIBaTh CMBICIT U3Y4aEeMbIX
MOHATUH (BBISIBISATH UX XapaKTEPHbIE
NPU3HAKHU), YCTAaHABJIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOILIME TTOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BEILIECTB.

YcraHaBauBaTh NPUHALIIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
II0 CUCTEMATUYECKON HOMEHKIIATYpE;
IIPUBOJUTH TPUBUAIIbHBIE HA3BAHU
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznYecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M uenoseka. [I[pumenenune
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaerunpl: popmanbaerua u
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUSI U BOCCTAaHOBIICHHS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEJIETLHBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOCHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CreaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPeCTaBUTENIN BbICILIUX
KapOOHOBBIX KHCIIOT. MbLIa KaK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['niponus
CIIOKHBIX 3(PUPOB. JKHUpHI Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYYEHHS] TUITUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeruaa,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTFOJI036] ); BBISBIIATH TCHETUYECKYHO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHHUE

JUTSL KA3ZHEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATh

Ha TPUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponn3 xupoB

3.3

YTieBoanl

VYTreBoibl: cocTaB, KiIaccuduKaius
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B IPUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaxO0XJICHUE B MIPUPOJIC U PUMEHEHHUE.
Kpaxmai u uennroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEAKIUS C MOJIOM).
JKCNePUMEHTATIbHbIE METOABI
H3Yy4eHHUs] BELeCTB M UX MPeBPaLlleHUI:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (J1a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuUJiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y IPAKTUIECKUX pabOoT M0 MOTyUYEeHHUIO
Y U3yYEHUIO OPraHMYECKUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

TUTSL OTIPEIEIICHUST MOJICKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE IIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHblie 3agauu:

— ONPENEIIEHNE MOJIEKYJIIPHOU
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX PJIEMEHTOB U 110 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Paznen 4. AzoTconep:kaiiue opranHndecKue coeInHeHUst

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benkn

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (PU3NYECKUe 1
XMMHUYECKHE CBOMCTBA (PeaKkuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCIOJIb30BAThH
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C KHCJIOTaMU U TOPEHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
am(poTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaUeHNE aMUHOKHUCIIOT.
CuHTEe3 NenTHI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHATypaIns, KAYeCTBEHHBIC PEAKITUN
Ha OeJIKH.

IKCcrnepuMeHTATIbHbIE METObI
U3Yy4YeHMs BellleCTB ¥ X MpeBpalleHHii:
e JleMOHCTpaLu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUHU;
— I[BETHBIC PEaKIINK OCIIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPY ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BELIECTB.

Onpenensars MPUHALIECKHOCTh BELIECTB
K OINPEAECICHHOMY KJIACCy 10 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIE HA3BAHMUSI
OTJIEJbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHH (METHJIAMUHA, TJIUIINHA,
OCJIKOB).

OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUISL OpraHM3Ma YeJIOBEKA.
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Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIE COCINHEHUS

5.1

IInactmacchl.
Kayuyku. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCALIHSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nonuctupoit). HatypanbHblil u
CUHTETUYECKUE KayqyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BoslOKHA: HaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Brnaaets n3y4yaeMbIMU XUMHUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U PUMEHSTH ATH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOCHHUSI BEICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUIs1 OOBSICHEHUS OTICTbHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUS CTPYKTYPHBIX (popMyIt
BEILIECCTB U YPABHEHUH PEaKLUi
MOJUMEPU3AIUY U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHE

35



BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOIHBIX Y UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnuectBo
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MeHneneeBa

3

Xumunyecknii 3neMent. AtoMm. Cocras
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anmemenTer. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepuoauueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyImnam u
nepuojaM. 3Ha4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPHUPOBAThH €70
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 neprnoaoB, UCHIONIB3YS
MOHSATHS S-, P-, 0-2/1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e J/lemMoHCTpauu:

Buaei Tabmun «llepuoanueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETIeHb
okucieHus. KaTuoHbl U aHUOHBL.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
Tunel KPUCTATITNYECKUX PEUIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
J10JIs BEILIECTBA B pacTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITLHBIX
(aKTOB U SIBJICHHI.

Onpenensatb BUAbI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensars BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COSIMHCHUSAX PA3JIMYHOTO COCTABA.
[IpoBOIUTH BEIYUCTICHUS

C UCTIOJIh30BAaHMEM TIOHATHUS «MACCOBasI
JIOJISL BEIIIECTBA B PACTBOPEY.

Bnanets n3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanus HeopraHHuecKux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEIECTB.
JKCIepuMeHTATbHbIE METOAbI
M3Y4YeHMs BelleCTB U MX NpPeBpalleHHil:
e JleMOHCTparuu:

— MOJIEJIM KPUCTAINIMYECKUX PEIIETOK.
e Pacuérnble 3amaun:

— pacueThl C UCMOJIb30BAHUEM MOHSTHS
«MaccoBas J0Jis1 paCTBOPEHHOTO
BELIECTBA»

13

XUMHUUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHHUs U MPEBPALICHUS IHEPTUU
PU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3IM4uHbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CusnbHble U ciiadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpalibHAas, eIouHas. BogopoaHbii

TTOHSTHSIMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTOpoB.

Onpenenstb XxapakTep CMEIIeHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuun Jle [latensbe).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJTIOICHHUE U ONTUCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl

39



nokasareib (PH) pacTBopa. Peakimun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenune aneKTpoaun3a.
JKCIIepUMEHTAIbHbIE METOAbI
U3y4YeHUsI BeLIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKCuaa BOIOPOIa

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— ONPENEIICHHUE CPEeIbl PACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

e [IpakTUueckue pabOTHI:

Ne 1. Bniusiaue pa3nuasbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aIliCH YPaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BBIYUCIICHUS

10 YpaBHEHUSIM XUMHUYECKUX PEaKIIni,
B TOM YHCJIC TEPMOXHUMHUYECKIE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanydeckoii cucteMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MetasuioB. Obmue pusndeckre CBoOMCcTBa
MeTaiioB. [ IpuMeHenne MeTamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IIue CriocoObl
noxydenus: metajioB. Kopposus
MeTaiu1oB. CIocoObBI 3aIIUTEI

OT KOPPO3UH.

OO611ast xapakTeprucTUKa METAJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoauueckoil cucTemsl
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as xapaKTepUCTUKa METAJIJIOB
no6ouHbIX oarpyni (b-rpymnm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITMHK, XPOM, JKEJI€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
JKCrepuMeHTAIbHbIE METObI
U3Yy4YeHMs BellleCTB U MX NMpeBpalleHHii:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TTOHITUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00bSICHEHUS OT/IETTbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUM C YIETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B llepuoanueckou cucreme
XUMUYECKUX IJIIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHM.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e J/leMoHCTpauu:

— KoJuIeKIus «MeTalibl ¥ CILJIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaAMU KUCJIOT U
IIEI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BbEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca dTUX PEaKUi.
IIpoBOoauTH peakiumy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisiTh pe3yabTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3alKMCH YPAaBHEHHUI COOTBETCTBYIOINX
peaklMii U fenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0M 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CamMoCTOSTENBHO MIIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [lepruoanueckon cucteMe XuMUYECKUX
anemeHToB /[.M. MeHnpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NpPeBPALLCHUN:

e JlemoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB HEMETAIJIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB H TTOJIOKEHUS

B [Iepnonnueckoit cucreme
XUMHUYECKUX 3JIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEMETAJUIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIUSHAE HEMETAJIJIOB
U UX COEMHEHUN Ha JKUBbIE
OpraHu3Mbl; OMUCHIBATh MPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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e [IpakTHueckue padbOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4u:

— pacyeThbl Macchl BEIIECTBA

Wi 00beMa ra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

B PEaKILMU BEILIECTB; pACYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECHU

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heoprannyeckue u oprannyeckue
KUCo0Thl. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHMs. | eHeTnuecKas CBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OaJlaHCca ATUX PEaKITUil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh OMBITHBIM MyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPaBHEHHUI COOTBETCTBYIOLIUX
peakiui 1 aenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIYHUCIEHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JESATEIBHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecrieyeHUN PackpsIBaTh posib XUMHUH B PEIICHUN

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHSITHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUTAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUN: XUMUS U
3I0pPOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX U
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOro
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens K, moscHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [IpUMepax cCnocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIEH
CpEIBl.

Hcnonb30BaTh MOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NeATEIbHOCTH, CBA3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCuoHAIbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
pelieHus

Wroro 1o pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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